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Climate and Beyond. The Production of Knowledge 
about the Earth as a Signpost of Social Change.  
An Introduction 
Andrea Westermann & Christian Rohr ∗ 
Abstract: »Klima und anderes mehr. Wissensproduktion über die Erde als Indika-
tor für Sozialen Wandel. Eine Einleitung«. Environmental history and the history 
of the earth and environmental sciences are now converging in three fields of 
research: analyzing the politics of deep time, reconstructing the making of natu-
ral disaster knowledge, and exploring the national and transnational devices and 
strategies of earth governance established in the twentieth century. We argue 
that including the global physical world in our historical analysis will help us to 
better understand the social world – past and present. 
Keywords: Environmental history, history of earth sciences, deep time, natural 
disasters, earth governance. 
1.  Introduction 
Since the early 1980s, when the history and sociology of science took a prac-
tice turn and studied knowledge in the making, social factors have become a 
common explanatory resource for the production and validation of scientific 
knowledge. From early on, historians of geology and other earth sciences have 
contributed to this trend. Roy Porter was one of the first to explore the notion 
that the making of modern geology was deeply embedded in upper-class Victo-
rian culture (Porter 1973, 1978).1 Martin Rudwick and James Secord did pio-
neering research in field sciences by analyzing the visual methods and collecting 
practices of geologists amid an overwhelming wealth of stratigraphic details; they 
also highlighted the subjective and physical aspects of fieldwork, which are diffi-
cult to standardize (Rudwick 1976, 1985; Secord 1986). Given the territorial 
dimension of geological research, the imperial aspects of the earth sciences 
became another topic of research. Robert Stafford paved the way by showing 
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that the British system of stratigraphic nomenclature was universalized by its 
application to far-flung geographical regions (Stafford 1984, 1990). 
Since then, the methodological approach to invoke society as an analytical 
category in the history of science has continued to gain momentum. However, it 
is still less common to reverse the perspective and ask: what does the production 
of geoscientific knowledge tell us about the social world generating and demand-
ing this knowledge? What can we learn about societies, their norms, and collec-
tive mentalities from analyzing how people dealt with planet earth, its history, 
climate, surface patterns, or the mechanisms underlying its dynamic structure? 
Historians of the earth and environmental sciences are in a good position to in-
clude “the physical world, as they describe what humans do to one another,” as 
one prominent historian outlined the challenge for his discipline today (Iriye 2008, 
643). Our HSR Special Issue focuses on using the history of the earth and envi-
ronmental sciences as an entry point from which to study broader societal change. 
2.  Environmental History as Gesellschaftsgeschichte2  
“Climate and beyond” started out as a title that complied with the Oeschger 
Center for Climate Change Research’s funding programs.3 The phrase soon 
revealed its true guiding power. Throughout our conference, it became apparent 
that the recent historicization of today’s climate-related studies and concerns 
has been invigorating the history of the earth and environmental sciences on a 
wider scale. Much of the new work comes from environmental historians 
(Fleming 1998; Griffiths 2007; White 2007; Pfister 2010; Carey 2010), which 
is why we start our tour d’horizon by examining how the social world is con-
ceptualized in their field. 
In environmental history, the desire to learn more about society by analyzing 
its ‘other’ side – nature and the environment – has long been a driving force. 
Environmental historians often deal with the same topics as historians of the 
geosciences: the climate, rivers, oceans, mountains, the atmosphere, natural re-
sources, or nuclear waste storage. In doing so, they very successfully extract the 
images society has of and creates for itself. They are able to show that, 
throughout history, regional and national societies have developed a “second 
nature” (William Cronon) by incorporating natural resources and environmen-
tal structures like rivers into their built and market environments. They also 
explore the consequences of creating such socio-physical systems for both 
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nature and humans (see Worster 1985; Cronon 1991; White 1996; Cioc 2002; 
Culver 2010; Curtis 2013; also Sieferle 2001; Tucker 2010; Radkau 2012, for 
transnational perspectives). Furthermore, environmental historians have de-
scribed the production and substantiation of social inequalities (Mitman, Mur-
phy and Sellers 2004; Melillo 2014). 
In the 1920s, the founders of the Annales school, such as Lucien Febvre, 
stressed the role of geography and other earth sciences for a histoire totale. The 
Annales historians were among the first to base climate history on man-made 
documentary and early instrumental sources. Their environmentalist approach to 
history became widely acknowledged after World War II, when Fernand Braudel 
published his epochal book The Mediterranean and the Mediterranean World in 
the Age of Philip II in 1949 (Braudel 1966). In a radical departure from his Paris-
ian colleagues, Emmanuel LeRoy Ladurie even promoted a “history without 
humans” (LeRoy Ladurie 1967, 1972). Others focused on the direct or indirect 
influence of weather and climate on the social, economic and political history of 
societies; they explained riots, the emergence of witch hunts, or the outcome of 
battles in conjunction with climatic conditions and weather patterns (Wigley, 
Ingram and Farmer 1981; Lamb 1982; Behringer 2010). 
Among German speaking researchers, Christian Pfister has embraced cli-
mate history from early on. Combining the findings of the humanities and 
natural sciences, he established research on climate reconstruction and impacts 
within the historiographical disciplines (Pfister 1984, 1999). According to 
Pfister and many scholars thereafter, both non-human climate history and soci-
etal developments explained only by climate and weather patterns tend to be 
monocausal and climate-deterministic, thus betraying a key concept of histori-
cal research, contingency. Arguably, such a “history without humans” cannot 
be written at all, given that all documentary and instrumental sources related to 
weather and climate are informed by the interests and mind frames of the ob-
servers (Mauelshagen 2009). For historians of science, this claim leads directly 
to the issues at stake. 
3.  History of the Earth and Environmental Sciences as 
Gesellschaftsgeschichte 
In times of controversial climate policy debates, historians of the earth and 
environmental sciences are now viewing the issue of social change through the 
lens of earth matters. Recognizing and contextualizing major climate-related 
trends in contemporary societies, they have helped to establish three threads of 
research. First, in a move away from traditional accounts of the discovery and 
popularization of deep time, these historians deal with what we call, in this 
HSR Special Issue, the politics of deep time. Second, in an attempt to recover 
past experiences of rapid environmental change, they have delved into the 
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creation and characteristics of disaster knowledge. Last but not least, they con-
tribute to the study of ideas, practices, and organizations of earth governance. 
3.1  The Politics of Deep Time 
The discovery and history of deep time fascinated nineteenth-century poets and 
novelists like Johann Wolfgang von Goethe, Novalis, Adalbert Stifter, Jules 
Verne, and Charles Dickens. They populated their works with contemporary 
scientific personae, contemplated the imperceptibility of geological change, 
sought analogies between the inner earth and inner life of man or were inspired 
by the fragmentary outcrops of rock strata to depict the fragmentation of social 
reality (Ziolkowski 1990; Buckland 2013; Schnyder 2013). 
In the mid-twentieth century, deep time as conceptualized by stratigraphy in-
spired structural historians and ethnologists like Fernand Braudel and Claude 
Lévi-Strauss to call for a layering of historical time in order to grasp underlying, 
previously buried patterns of social organization. Geohistory or “une histoire 
quasi immobile” (Braudel 1966, 16) was what Braudel had in mind while devel-
oping his analytical category of “longue durée” (325), as distinguished from 
“social time” and “individual time” (17). Lévi-Strauss admired a “method of 
which geology had established the canon,” and Marxism represented the “appli-
cation” to society. It was a method, he explained, where the investigator started 
out “with apparently impenetrable phenomena,” only to find that “understanding 
consists in the reduction of one type of reality to another; that true reality is never 
the most obvious in realities, and that its nature is already apparent in the care 
which it takes to evade our detection” (Lévi-Strauss 1961, 61). 
Since the turn of the twenty-first century, a new wave of historians and literary 
scholars has reexamined the scientific making of deep time and its broader recep-
tion (Rudwick 2005; O’Connor 2007; Buckland 2013; Krüger 2013). Their stud-
ies have provided us with a cultural history of deep time. They analyzed what 
the rupture that opened up the “dark abyss of time” (Rossi 1984) meant to man-
kind’s history of mentalities and explored the devices of scientific imagination 
involved in the geo-historical enterprise. In a complementary perspective, histori-
ans began to write the political history of deep time. This is not so much a contri-
bution to the history of nineteenth-century historicism or inner scientific contro-
versies (as political as these developments may be). Rather it is a late twentieth-
century history of regional and global economies (for instance Valencius 2013, 
293 and 308-310) or international politics (Martin-Nielsen 2013). 
With the call for a new, man-made geological epoch, the Anthropocene, and 
the closely related topics of dwindling fossil fuels and climate change, deep 
time has become the backdrop against which we not only see or predict our 
societal future, but also rewrite our recent history (Heymann 2013; Bonneuil 
and Fressoz 2013). For instance, the making and mechanisms of our fossil fuel 
dependency have become an urgent research issue (Pfister 2010; Jones 2010; 
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Mitchell 2011; Wells 2012). Historian Dipesh Chakrabarty pushes us to make 
the concurrent advent of two secular trends in the late 1980s and early 1990s 
our focus of historical research: “If, indeed, globalization and global warming 
are born of overlapping processes, the question is, How do we bring them 
together in our understanding of the world?” (Chakrabarty 2000, 198). 
In this HSR Special Issue, Matthias Dörries explores the political opportuni-
ties and uses scientists have made of deep time, emphasizing their – sometimes 
manipulative – efforts to make geohistorical and historical time compatible. He 
argues that forecasting (global) societies’ climatic future has become possible 
only after deep time was furnished with ever more geohistorical events lending 
themselves to detailed narratives of change and paleoecological interpretation. 
Christoph Rosol, in his article on the working practices of paleoclimatology, 
explores the longstanding role of the earth sciences in filling the vast stretches 
of deep time with climate events. In a pragmatic acknowledgment of their 
purely heuristic strategies, paleoclimatologists combine descriptive, explana-
tive, and speculative methods of scientific inquiry to successfully deal with 
epistemic uncertainties and achieve robust interpretations of past earth process-
es. Despite not examining the role of climate modeling expertise in environ-
mental decision-making, Rosol’s analysis lends further evidence to the new 
politics of deep time. Having resisted any clear-cut categorization into exact or 
inexact sciences, the earth sciences were considered slow to adopt the standards 
of cutting-edge (laboratory) research, and unwilling, in an era of disciplinarity, 
to abandon the fundamentally interdisciplinary character of their research 
(Frängsmyr 2007, 133; Forman 2012). Today, the earth and environmental 
sciences are praised, Rosol argues, by both science studies and politics, as 
exemplary models of acting in the face of complexity and uncertainty. 
In fact, a “politics of deep time” was already put to work in the nineteenth 
century when Imperial Geology “annexed the landscapes of the past” of Brit-
ain’s colonies (Stafford 1990). Bernhard Schär, in his case study on Swiss 
naturalists in the Dutch East Indies, argues that the spatialization of time in 
stratigraphy and the temporalization of space in anthropology were widespread 
and interconnected practices of the European nineteenth-century sciences 
which mattered politically. The earth scientific representations impacted as 
much on European identity politics as the scientific exploration campaigns 
cleared the way into foreign inner territories for the colonial powers. 
3.2  Knowledge of Natural Disasters 
Before climate change became a public issue, historians considered earth-
quakes and floods the most obvious events for studying the impact of the earth 
sciences on society. Natural disaster studies of the past two decades have not 
only focused on the reconstruction of natural disasters or the frequency of 
recurrent extreme events, but also on aspects such as local knowledge, learned 
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discourses, processes of collective learning, societal vulnerability, resilience 
and adaptation (Pfister 2002; Schenk 2007; Rohr 2007). In her study on “hu-
man seismographs,” Deborah Coen recently called for a better understanding of 
how individuals experience and remember a changing, active environment 
(Coen 2013; her approach resonates with the efforts of cultural and climate 
historians like Bankoff 2003; Endfield 2014). She proposed studying “disaster 
science” as the knowledge produced at the intersection of geology, psychology 
and the humanities. Drawing on the many individual and community experi-
ences of earth tremors documented in the archives, Coen’s study fully reinforc-
es the traditional strength of historical analyses, i.e. the importance we attach to 
the local and the particular. 
Lorena Valderrama deals with the emergence of a seismic monitoring ser-
vice in Chile, a hotspot of earthquake activity. Like the authors above, she 
makes the case for analyzing institutional change as a ‘proxy’ of environmental 
hazard knowledge. In 1906, the Valparaiso earthquake marked a major break-
through in Chilean earthquake observation. Just as in turn-of-the-century Japan, 
continuous earthquake monitoring – by both mechanical seismographs and lay 
observers – and new building regulations were deemed necessary to mitigate 
the country’s vulnerability. And just as in Japan, Chile’s government brought 
in European geologists as early institution builders. What becomes evident is 
that despite the emergence of international political and scientific organiza-
tions, nationalizing the world and acquiring more knowledge about the earth 
were inextricably linked ambitions for much of the twentieth century. 
In his article, Kerry Smith focuses on Japan, fixated on disaster planning in 
the aftermath of atomic war. A group of leading Japanese earth scientists 
warned the nation that major earthquakes might soon occur. The debates in 
Japan’s early postwar era made the geologists guardians of public safety. Smith 
explores the tensions between individual scientists and newly formed official 
bodies charged with coordinating earthquake prediction research. The experts 
struggled over the question of how legitimate it is to predict the unpredictable. 
Smith’s detailed account could tempt us to conclude that the Cold War notion 
of disaster preparedness was depoliticized by eagerly focusing on natural rather 
than nuclear hazards. We believe that twentieth-century Japanese history can 
greatly benefit from further developing this line of analysis. 
Brian Rumsey analyzes flood probability studies in the USA as a means of 
understanding flood recurrences and magnitudes in the twentieth century. 
Whereas most people living near European rivers had been there for genera-
tions, this long-time local knowledge was not available to many of the new 
settlers in America. Early efforts in the first half of the twentieth century had 
focused on projecting flood volumes in scientific studies, which could only be 
accessed and understood by specialists. Later on, maps of flood risk created 
flood awareness among a broad audience. The concepts of the 100-year flood and 
the 100-year floodplain were established as standard terminology to communi-
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cate flood risk. Rumsey concludes by pointing out that, in the face of rapid cli-
mate change, this terminology is about to become dangerously misleading. 
3.3  Earth Governance 
Flourishing research on the creation of global environments indicates that glob-
alization and global warming are indeed concurrent developments of the twen-
tieth century. Many studies on the history of the earth and environmental sci-
ences are dedicated to what Robert Kohler, following Braudel’s longue durée, 
has called histories of “the long degree” (Kohler 2011, 216). By now, we are 
comparably well-informed about the beginnings of our “planet management” in 
the 1970s, when the earth and its large-scale structures became objects of glob-
al ecological concern and planning (Elichirigoity 1999; Edwards 2010; Höhler 
2015; see also Fleming 2011). 
Obviously, planet earth and its global environments have not only been ob-
jects of ecological, but also of political concern. They have recurrently served 
as vehicles or sites of managing worldly affairs (Oreskes and Doel 2002, 552; 
Doel 2003; Oreskes 2003). Cultural geographer Denis Cosgrove has given a 
compelling reason for the ecological and political co-construction of our planet. 
He observed that “contested global visions” have emerged from the famous 
Apollo space photographs: “whole earth” versus “one world” (Cosgrove 1994). 
Both visions have distinct but closely related histories which are inextricably 
linked to European and Western epistemology (Burton 2007, 326; Deparis and 
Legros 2000; Cosgrove 2001; Shen 2014, 4). 
A common theme explored in this section is earth governance by means of 
global surveying and monitoring. As a rule, these practices amounted to the 
assessment of global natural resources and other environmental services (but 
see, for instance, Barth 2003; Edwards 2010, 207-15 on the geoscientific moni-
toring of international nuclear test activities). 
Andrea Westermann explains how, over the twentieth century, nonfuel min-
eral resource appraisals, i.e. attempts to quantify the metal content of the 
earth’s crust, became tools of geopolitical calculation: They aimed to measure 
and manage natural resources as well as state power relations. Building on 
studies dealing with the cameralistic practices of calculation, bookkeeping, and 
improvement in agriculture and forestry in the early modern period, she out-
lines how, around 1900, geologists and mineral resource experts began making 
a global inventory of the earth’s crust in order to secure future mining opportu-
nities. At the same time, they were surveying trends in the worldwide produc-
tion and consumption of minerals. After World War I, governments would 
regularly rely on this ever-varying set of aggregate numbers called “mineral 
resources” to consider the globe in terms of world economy and world politics. 
Knowledge of the global environment and its state of health has been one of 
the most prolific fields of global governance since the 1960s because of the 
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interconnection with development and security politics. This was clearly 
demonstrated by the Soil Map of the World project, initiated in 1962 along 
with FAO’s “Freedom from Hunger” campaign and the establishment of the 
World Food Program. In his essay, Perrin Selcer discusses the history of sur-
veying the planet’s arable soil and mapping its type and quality patterns. In the 
mid-twentieth century, soil, in principle a renewable resource, but one threat-
ened by erosion over large parts of the earth’s crust, was seen as an accurate 
measurement of the state of our ecosystems and our ability to survive – just like 
climate and climate change are today. Selcer points out that, over the years, the 
tediously assembled and standardized soil map proved to be a weak tool of 
political guidance. Yet it incorporated a resolutely inclusive “view from eve-
rywhere.” It thus became a medium of global communication on sustainability 
and equity as testimony to the heydays of postwar transnationalism in the UN 
organizations. Arguably on a more disillusioned note, global climate models 
seem to serve the same purpose.  
The changing climates of polar environments and geopolitics since 1989 
have been pressing for the economic and geopolitical refashioning of the Arctic 
(Doel, Wråkberg and Zeller 2014). They have also been decisive for the fash-
ioning of the Antarctic. Christian Kehrt examines the political, geoscientific, 
and economic reframing of Antarctica – from the globe’s last wilderness to be 
left untouched if not unexamined by decree (the Antarctic Treaty System of 
1959) – to a global common, subject to the resource-oriented research agenda 
of the Environmental Age. This agenda has informed the Conventions on the 
Conservation of Antarctic Marine Living Resources (1980) and the Regulation 
of Antarctic Mineral Resource Activities (1988). Kehrt does so from the per-
spective of the Federal Republic of Germany and its ambition to catch up with 
the GDR’s and other countries’ geoscientific and ecological experience in the 
polar regions. Gaining diplomatic and scientific recognition as a consultative 
member of the Antarctic Treaty System was as much an aim of the economical-
ly potent but politically semi-sovereign West German state, the author argues, 
as was capitalizing on a global food resource, krill, and perhaps even on fuel 
mineral resources. 
Acknowledging the fact that the comparison and integration of regional data 
sets inevitably lead to their reinterpretation, Elena Aronova works from ‘above 
and below’ towards a history of monitoring global environmental change. 
Internationally coordinated monitoring was first institutionalized in the 1960s 
and early 1970s. The global monitoring networks relied on observational sta-
tions in areas with minimal levels of human ecological interference to establish 
the baseline for measuring and calibrating the changes in various environmen-
tal parameters. One such baseline was the Russian limnologist Mikhail Ko-
zhov’s record from Siberian Lake Baikal, starting in 1945. Aronova shows how 
the data of the intergovernmental global monitoring program were used since 
the inclusion of Siberian measuring stations in the 1980s to justify continuing 
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with the environmental pollution of Lake Baikal. Soviet officials defined as 
average changes what, in view of the singularly deep lake, should have counted 
as indicators of “early warming” (Dean 2008). In contrast, political activists in 
the Soviet Union took Kozhov’s records as direly needed evidence of environ-
mentalism under the conditions of dictatorship and tried to make Kozhov a 
public dissident. 
As for studying broader social change through the lens of earth science his-
tory, Naomi Oreskes starts out from an important observation: drawing on the 
three fields of hydrology, climate science, and seismology, she underscores that 
earth systems and social systems are interacting entities. However, the multi-
faceted knowledge that historians and social scientists have of modern societies 
and their political, economic, and cultural specificities is difficult to handle in 
terms of scientific quantification and modeling. One general key lesson of the 
humanities, Oreskes reminds us, is that neither humans nor society necessarily 
act consistently over time. Hence, every statement on economic growth or 
social adaptation strategies gained by extrapolating from past trends or relying 
on present norms and values will almost certainly weaken the model’s perfor-
mance and reliability. She argues that competent communication about assess-
ment, appraisal and forecasting methods will be as important as refined at-
tempts to include social scientific and historical knowledge in earth scientific 
research; by competent communication, she means that experts, natural and 
social scientists alike, explain to decision-makers and the public the uncertain-
ties not only of ongoing natural but also of social and political processes. The 
explanation should include, we might add, the pitfalls of economic calculation 
as tools for policy-making (e.g. Speich Chassé 2013). 
Ola Uhrqvist further illustrates these difficulties by historicizing the predic-
tion capacities of global environmental modeling. He analyzes how, since the 
1980s, the International Geosphere-Biosphere Program (IGBP) has endeavored 
to produce a predictive understanding of the planet as an ‘Earth System.’ The 
program suggested that integrated numerical models could provide a common 
framework for the various disciplines involved. The IGBP fostered the ad-
vancement of ‘Earth System’ modeling in three phases. Only in the third phase, 
since 2004, have scientists incorporated humans as a dynamic component in the 
‘Earth System.’ In view of this latest turn, Uhrqvist asserts that accounting for 
the paths and consequences of human activities makes the creation of robust 
scenarios an utterly problematic task. Another problem is also deeply political: 
Who exactly are the managers of a transition to global sustainability whom the 
‘Earth system’ modelers offer their decision-supporting tool? As the author notes, 
the scientific issues of environmental modeling have taken precedence over envi-
sioning adequate global and regional regimes of regulation and decision-making. 
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4.  Conclusion 
In conclusion, we wish to stress an insight taken from reviewing the collected 
essays, which testifies to the programmatic argument Naomi Oreskes has made 
in her contribution. The intersecting of social and natural scientific knowledge 
is typical for many research fields in the earth sciences (see also page 15, above; 
Sörlin 2013; Carey 2014). This is true not only for the “impact sciences” deter-
mining and monitoring the environmental consequences of social action (Schnai-
berg 1980). It also applies to the traditional “production sciences” such as eco-
nomic geology or engineering. Our conclusion therefore leans toward considering 
the interplay of earth scientific and environmental knowledge with other forms of 
knowledge on which modern societies rely for organization and problem solving. 
Historians will need to analyze and reconstruct this confluence of heteroge-
neous data streams and forms of knowledge. For example, first of all, we are 
called to critically analyze the methods of data gathering and interpretation in 
economics and the social sciences, methods which were applied in past and 
present efforts of environmental and natural resource management (e.g. Gold-
man 2005; Dahan Dalmedico 2007; Robertson 2012; Höhler 2014). 
Secondly, we will also need to pay closer attention to the legal knowledge 
and institutions involved (e.g. Schrijver 2010). Neither the scientists mentioned 
by Ola Uhrqvist, nor our essays highlight the different legal cultures expected to 
process and implement the advancements of the earth and environmental scienc-
es. Yet we firmly believe that familiarizing ourselves with the industrious mak-
ing of environmental laws, environmental human rights and natural resource 
management laws, with the many and diverse national mining regulations or 
instruments such as environmental taxation and emissions trading, will help 
explain how producing knowledge about the earth and the global environment 
has shaped the actions and institutions of past and contemporary societies. 
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